A Collodiscula isolate, found on a bamboo stalk in China, differs from C. japonica by having smaller ascospores. On the basis of morphology and molecular phylogeny it is described as a new species, Collodiscula bambusae sp. nov.
Introduction
Collodiscula I. Hino & Katum. was introduced as a monotypic genus by Hino & Katumoto (1955) and later referred to the Sphaeriaceae (Hino 1961) . However, based on features such as the stromatal ontogeny, heavily carbonized stromata, amyloid ascus apical apparatus, and short stipitate asci it is now included in the Xylariaceae (Samuels & Rossman 1992 , Laessøe & Spooner 1994 , Kang et al. 1999 . Jaklitsch & Voglmayr (2012) provided a phylogenetic study based on LSU and ITS sequences and confirmed that the genus Collodiscula belongs to Xylariaceae. Samuels et al. (1987) gave a detailed description of the sexual morph, and Acanthodochium collodisculae was identified as the asexual state of C. japonica. Collodiscula japonica has been reported from Chinese mainland (Jaklitsch & Voglmayr 2012) , Japan (Hino & Katumoto 1955) , Russia (Vasiljeva 1998) and Taiwan (Ju & Rogers 1999) .
A species of Collodiscula was found in Guizhou Province, China that differed from C. japonica by having smaller ascospores. Phylogenetic analysis also indicated that this species was distinct and it described as C. bambusae sp. nov.
Materials and methods

Morphological studies and isolation
Specimens of bamboo with ascocarps of an unknown fungus were collected from Guizhou Province, China and taken to the laboratory in plastic bags. The methodology used for morphological examination of fungi growing on the bamboo followed that used by Stadler et al. (2004) . Materials were mounted in water and Melzer's iodine reagent for examination. Asci and ascospores were examined by light microscopy (BX41, Olympus). At least 20 propagules were measured, length and width ranges were recorded. Material was deposited in the herbarium of Guizhou University (GZUH).
DNA extraction, PCR amplification and sequencing
A culture was initiated from perithecial contents of freshly collected stromata, propagated and studied as described by Stadler et al. (2004) on potato dextrose agar (PDA) medium at 25˚C. Total genomic DNA was extracted from fresh cultures using a modified protocol of Doyle & Doyle (1987) and . DNA preparations were stored at -20 °C until used for PCR.
DNA sequencing and alignment
The ITS and 5.8S region of rDNA (ITS) molecule was amplified using primer pairs ITS4 and ITS5 (White et al. 1990) . Large subunit nuclear ribosomal DNA (LSU) was amplified with primer pairs LROR and LR5 (Vilgalys & Hester 1990) , RNA polymerase II second largest subunit (RPB2) gene was amplified with primer pairs fRPB2-5F and fRPB2-7cr, and β-tubulin gene was amplified with primer pairs T-1 and T-22 (Tanaka et al. 2009 , Hsieh et al. 2010 . PCR was performed with the 25 μL reaction system consisting of 19.75 μL of double distilled water, 2.5 μL of 10× Taq buffer with MgCl 2 , 0.5 μL of dNTP (10 mM each), 0.5 μL of each primer (10 μM), 0.25 μL Taq DNA polymerase (5 U/μl), and 1.0 μL of DNA template. The thermal cycling program followed Maharachchikumbura et al. (2012) .
Phylogenetic analyses
Two separate phylogenetic analyses were performed on two separate datasets. Combination sequence data were manually adjusted using BioEdit (Hall 1999) , to allow maximum alignment and maximum sequence similarity. Maximum parsimony analysis (MP) were performed using PAUP (Phylogenetic Analysis Using Parsimony) v.4.0b10 (Swofford 2002) . Ambiguously aligned regions were excluded and gaps were treated as missing data. Trees were inferred using the heuristic search option with TBR branch swapping and 1,000 random sequence additions. Maxtrees were set up to 5,000, branches of zero length were collapsed and all multiple parsimonious trees were saved. The robustness of the most parsimonious trees was evaluated by 1,000 bootstrap replications resulting from maximum parsimony analysis (Felsenstein 1985) . 
Results
A species of Collodiscula (GZUH0102) was isolated in pure culture and subjected to morphological and molecular analyses.
Combined analysis of LSU and ITS rDNA
The alignment file resulted in a data set comprising 1,682 characters including gaps. Of these characters, 1,251 were constant and parsimony-uninformative. A best scoring MP tree is shown ( Fig. 1 ) and bootstrap support (BS) values of MP (equal to or above 50% based on 1,000 replicates) are shown on the upper branches (TL=1986, CI=0.575, RI=0.532, RC=0.306, HI=0.425). Isolate GZUH0102 grouped with Collodiscula japonica (CBS 124266) with high bootstrap support (100%) in Xylariaceae.
Combined analysis of ITS, LSU, RPB2 and β-tubulin genes
The combined data set of ITS, LSU, RPB2 and β-tubulin genes comprised sequences from 32 taxa with Sordaria fimicola (CBS 723.96) as the outgroup taxon. The dataset consisted of 4,778 characters after alignment, of which 1,778 were conserved, 1,104 were variable and 1,896 were parsimony informative. A best scoring MP tree is shown (Fig. 2 ) and bootstrap support (BS) values of MP (equal to or above 50% based on 1,000 replicates) are shown on the upper branches (TL=11298, CI=0.468, RI=0.378, RC=0.177, HI=0.532). Our strain GZUH0102 grouped with Collodiscula japonica (CBS 124266) with high bootstrap support (89%) in a sister clade to Astrocystis spp. (100%) in Xylariaceae.
Taxonomy
Collodiscula bambusae Q.R. Li & J.C. Kang, sp. nov. (Fig. 3 ) MycoBank MB 810668
Differs from Collodiscula japonica mainly by its smaller, yellowish brown ascospores. The tree is rooted with Sordaria fimicola. Sequence from type strains are in bold.
Habitat/Distribution:-Known to inhabit stalk of bamboo, Guizhou Province, China. 
Discussion
Collodiscula was reported as a new genus from bamboo culms in Japan (Hino & Katumoto 1955) . Collodiscula is characterised by possessing superficial, stromatic ascomata, brown septate ascospores, which lack a germ slit, and large, J+, wedge-shaped ascal apical apparatus (Hino & Katum 1955) . Currently, there is only one species in the genus. Samuels et al. (1987) studied the type material of C. japonica, gave a detailed description and reported its asexual state, Acanthodochium collodisculae. Kang et al. (1999) and Jaklitsch & Voglmayr (2012) placed Collodiscula in Xylariaceae.
In the molecular analyses of ITS, LSU, RPB2 and β-tubulin genes Collodiscula showed a very close relationship with Astrocystis. Astrocystis is a genus mostly confined to monocotyledons and has uni-or rarely multi-peritheciate stromata, which may develop beneath the host cuticle and appear superficial. The asci have a relatively short stipe and the ascal apical apparatus is relatively small, amyloid and stopper-shaped (Smith & Hyde 2001) . Astrocystis also has a Acanthodochium asexual state (Samuels et al. 1987) . However, Collodiscula species have septate ascospores, whereas those of Astrocystis are aseptate.
Collodiscula japonica has ascospores measuring 18-24 × 4.5-5.5 μm with one median not or slightly constricted septum, fusoid, inaequilateral, with rounded ends, rarely one end pinched, yellowish brown to dark brown, initially with a hyaline minute globose basal cell, smooth, with two guttules in each cell and thin hyaline sheath (Jaklitsch & Voglmayr 2012) . Collodiscula bambusae has smaller ascospores (15-17.5 × 4.5-5.5 μm) without guttule and sheath. Phylogenetic analysis of ITS, LSU, RPB2 and β-tubulin genes and ITS-LSU also indicated that C. bambusae was distinct from C. japonica.
